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ABSTRACT: 

PURPOSE: To achieve a higher 
accuracy in the detection of a 
tool breakage by 
arranging an acoustic emission 
AE level abnormality detector 
section and a 
frequency ratio rising 
abnormality detector section to 
outputs a tool 

abnormality signal when signals 
are generated simultaneously 
from both of the 
detector sections . 

CONSTITUTION: A level 
abnormality detector section 1 
is made up of a full-wave 
rectification circuit 3, an 
equalization circuit 4 and a 
comparator 9 processes 
a signal from a preamplifier 2 
with the full-wave rectification 
circuit 3 and 

the equalization circuit 4 to 
extract the average level of an 
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AE signal. A 

frequency ratio rising 

abnormality detector section 11 

are divided into two 

systems, numerator and matrix 

systems of a divider 8, which is 

an analog 

divider and outputs a value of 
Y/X. The frequency ratio Y/X is 
inputted into a 

first rising detector section 14 
as differentiation circuit to 
detect a sharp 

change in the frequency ratio 
Y/X, namely rising, as 
distinguished as a 
friction phenomenon between the 
work and a worn cutting tool due 
to a shift 

from the normal cutting to an 
abnormal cutting. The variation 
rate of the Y/X, 
namely, rising of the output is 
inputted into a comparator 10 
and when the 

variation rate of Y/X exceeds 
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the set threshold, the 
comparator 10 outputs a 
rising abnormal signal in the 
variation rate of the frequency 
ratio Y/X. 

COPYRIGHT: (C) 1 985 , JPO& Japio 



04/11/2002, EAST Version: 1.03.0002 



®B*B»i*fT(jp) ©n ft mm am 
®4kmftft$:& (A) U860-79261 

©Int. CI. 4 fltiMB^- ffrtSSS^ @£M P8*J6tf?Kl985)5fl7B 

G 01 N 29/04 6558- 2G 

@n P PB58- 185952 
@ffi H 1858(1983)10^6 0 

@& 18 % m # » mUrtrtttt2E40£% 

@& §8 * « « - » »BfiffiWJg3TB47#3^ 

®» 88 * * S « Jllttrfi+IgE3qi«25»«i27ajP* 



9} au * 

I- &w©£# 

;l a « ft- tt ui ft K 

2. # ?f 3# * © « BH 

(l) r =» - * x < y 9 i y > a x C Jy. T a B £ 

pfe -r & o )ffi-^t^ii3-r*H=>'^iv * x * 

>; t x 7' t , 7' »; T x 7" 0» © fis ^ £ 1£ & -t z> 
& & fit Is) Iff £ . ±&&ffi.\&Wfrb<Q®^%A 
1} L X A B«-%©V^^-<^fc«iUii-* f- ft 
SI f»] ft £ , ¥ It *& P. IsJ fis h © Vr. n A J) 

u x & bi ts tit^Lt * « f Mi " # sa 

&l & fc*£*.fc£ ft <8 ^ 3: tU J* *> 

u^/u^^fg-^iwo^x'^- ^t, 7* »; t >- 
7- * e> © in e> m Cfc » & & * L- t ffi 
37- i!S K # x £ L -x- (1.1 *J r » W # © & & ft fa 
IQI HS t , 7 V 7 s 7' h<o in *J b *'J i o o KHZ 
;^ 3- s o o khz o jA, % ft ft *i ffc # £ IK lit 

-J" x K ^ y ^ A* 9 t s x K '5 7 4 9 
h © is n i ft &i L X M n HS K 'A 'f X £ L "C ttS 



4 ^ T- * £ & £ ^ fsl PB i s 

l -c *J « ^/x ^ K ^ m e «5c ^) \t * t a; ;j 

^^W^^^^ WWiSOll^t A^JLtraittt 

fifc ^ it m */* <o m & it * & a*, -t *> « © 
± ^ & tu t x » i © & ± * * m » ^ ^ ^ ^ 

tA^L-CKigWl^titWUx HI « tt * » it * 
x/x o £ 1t * R33!SMiat«U/tiftniftftJt 

m si. ±. i> » % <§ ^ t u'« ;j-r*M*fcflijfc* * J: •? 

Wlii fi! ^ JO © =» x ^ - ^ t > ^ ^ & # i*T 

in © 3 x - - * © m ;j t m at » it :<j: t i» ^ 

(It ^ /tl © =» s \s - ? © M J . ^ A U , ^ ^ 
^ ^ -ft <* ^tWKttJtaBiiiDWlBfll* ^ ; H 
K It 'Ai l,ftt* X ft ft ft is H t m r *> '/ x K 
IhJ n t > T x K Ifcjl £» -/J- b © ft o- 1- A Jj L T Hii) {IV 
m k Mi t *> Mi >7 X fs. Z> X J-l- w 

'iHj ^ ib ^"r^'o 

(2) nij ai ¥ & mm t u ^ ^ w w ^ "J ^ 3 

x->-U©l«]^W.s y ^ it as ras b © 

i^i A^lx ^ it n it A *s ^ -< * © ft 



-369- 



w®. t it & i,x * & v ^ a, <o'£\tm&®Lfew®. 

ft i JHKlie©©XAAfttfcW«Eo 

3. 5tm<D&mitwm 

( ft * m © ft 9* A W SB jA J 

tt * © A B <g ^ * *0 ffl U T X A © £ ft fc «fe II) 

- s w «t * e * * ± •§ K«^fg#^ijj?jt4 * 

0^-«fif)t^C»yto L ^ U 4 x « « fti *lj 

^ *?j f> ^ cd « ^ . y]mm<Dmi*z$vcx^T*T 



792B1(2) 

b & i E3 tt i£ ft VJ flU li* X A ft 75? n VC * V *> a B 

m # © m & » # rr & * * l x w * # x {it * © - 

KW4*BT tt- * Bfl*i7^;KJHL, ft 

^ & ** /X K l 5 O KHZ & X ) © * ITV J> 

Hit, * © * ^ a. # & £ ft] * 13 * * t ft 7?; t -HI 
£ L T ^ * o # i T «fl b rf> K i£ ft. 0$ 1 ^ <> # 
ft o$ © 3* ft *< *> 0; iff, w *: x Ok to & #j W Jrf ft 1* 

(WJ 3 ft , US o * fl\ 35! * T -f C t fth 1 it o X Bfc 
& It ^ & m i" * K H£ t> h o A: 0: % tt 9 v -f * 

^ ft *> m Kg * m tk -t *> it *> K t W *. tf 53 DH ft? 

- 2 o 5 a 9 ^ 'a w vc if: + i $ k , w m m X 'M w: 

©itt^lii *>» rf» & M # iS m ?J * & i£ L T * £ 

* 5 ft o U *>> U « z>i c> m « tti ito ^ x 1^19 ( to 
flH»J«lj»*)li'»Cl5-C4f4/'IX|CJ: 

f »f^i^5, t >t -t ^ t x ^ © (£ at , 7-^ 



4 ^ ft £ ffl ffi + T ft < , ^ 

r^iftforajB^^^, x a © ffl * * * 
^%5HttC©i 5ftft*©P4ffi/kl-J«&LJ; 5 

t .-f ^tor^^xmi m a* h w h ft x r> vc)E 
n w m m *c « & i 0 o khz jy t © m ^- ^ * $ < % 

t fc £ # » K: u yu ^ ^ 3 \n & % & ft \» ft\ K t± 
^JIOOK — 3 0 0 KHZ tj; ^ ^ < ft tf-j K U ~< jv 

X A © rr ta K HH 8C »U 39 %s Iti '/) X £ < & it t h 
C <tfc£tB L-rX^r4Tn?^^m^4 tOT^OT, 
*•» ffl^tttttlf 4 -k ^ f 7" 'J 7 s y\ frifc 

& &t m ns> : f- ^ <t «t a; ilu . ^ k ^. y * % 

^ tt K ilt lyi Hi s ftl IV tK , 2ft i © ft JL £ til KU , ^ 
x u ^ * , 7y Ki«l, IM U m t aA* M tfL 5 

^- j; a n ^ m k (iJ. k: ri -t h <o x *> & „ w h 
7>7\ 4r & & I»J Ift & © ^ ^ * #J # as © # 



10 0K~#j30 0 KHZ Xttft I 0 0 K - ft $00 

khz ; v ±t&^m.m^^^mn^nn^(o^ r t 

U T f 9 3* & fC A L , Sll W ^ fS © /IS t A >J L T ^ 
& ft 5> 5: it S x/x © ^ i& ft it * IhI Hi T ^ 

>£>aRi©ft±i>tfcaigUT<*mu, m i e> & ± *> & 

0i S3 © Ui^j £ =» x ^' 1/ - ^ A H T ^ x u _ 
* r ^ 5g t it u x m & & it m sr. ± t> h ft us 
?j t u , x y 'J t x 7 \ ^. & « «c (mi w, . f ^ ft to 
JiisjjeK^w^-^trr^'-u-^rJtiKUT^^^ 

M ft Ui ^; <t L x m tt & Jt 3? j£ _h $ « ffi U jji i/k 

W ft as ;j f *r ^ h' l»3 ki-sAH, *j y4 ft im j) & 
w ^ *c ft 'J.; u /t ^ ^ k. © ^ x a *4 ft t t*rwf -r x 

H40TW4o ft ijfj tt t © I 5 K5! i o St. J: 

5 fife US SB fr $ *t © -C * .1; A © «r |fi «.V Kl W ft ft fll 

Ml i> ® m. tt liK Jt m V x © .m Ok H '£ \l k t h >l 

h t k X ± h 0} x s h i> tij X it W ft .1; H JJr «i ^: 

^ hi t ft * o m^j.A^snut !? - ^ i fif 1« ; 1^ 

@ ft ^> 4 % X A *f ffi t% t X < flK A F. ^ # 4fc 
IU 5 ft X s XftDi^t (Br L A ft tt ^ /IS 5 it 
is S& ft ^> C £ ft *> o ic . ® m 1* X n x 5T 

370- 



feftKiH»<i*Muot, « w » m a * it a 
c ^^^©Si&w©^^ ) 

felT*56W * * « 2 B It ^ ^ *C IK 01 

fit, a E j|§Kt-fc y lUDr^lU^ ii^ 7" 'J 7 
/ ^Ci) t t 4 ^ < ^ ^ n 4 o »£ SB © * 

5 K & ft i?j flu «: A E * «*- ^ * * < * & 

fiJc *> T #J 1 0 0 K^ 3 0 0 KHZ X tt tfi « 0 0 *~SOOKHZ 

-< * 5? & m » (o t » * s* it ^ tL jb * w to <* m 
to) k « & -r * o 

u> k ^ # ft {* Uj 9J (i) H £ & ft fit lei l» > ^ *9 tt 

to m. i°i aft (4) x =» ^ ^ - * is) tf» * > ^ 'J t > 7* 

(2) id* b © <g ^ £ & C£ flft |!2l B&(3) , ^- ^ it to SI Isl KB 

u - *19) K: A 2J U n AE^^^^yuggrj^eg^^ 



l^OSBO- 79281(3) 

m a -t * o 

m m ta it s & ± t> & % & its en un w * -r m n » w 

©»s^a'» : f^« 2 # 5) Kl 5> tf* a c ^ * „ 
« # n ® ft © # * fc £ ft £ : «t M w isi k u *t> 

ffl iB (8) © $> « x t LtA'jJtio ? * ft 

i o o K — 3 o o KHZ x fct i o <> K ~ & « o KHZ 
© ;/ K '< * 7 <f a. * (6) <t & ft ft ffi I' 1 ) ffi (7J £ jd> <b 

4 5^ r ¥ t y (2) ^ (o \t % t, ^ k ^ 7 

<i *> 9 (6) T & «j 4 i£i & ft tft ^> i m m L X ^ ft ft 
lyl m (7) t j& U T »J « iS(«)© / /> : f t l-CA^Jt 
M W K (8) WL T ^ n ^ fiQ IB t % O T > X/X co ffii ^> 

HWjf^o ^ « a^: » ^> r • •» o k ~ : t 0 a khx 

XktlOOK — ROO KHZ (O ><> ^ CD K ^ K ?J f 

it 3i k: it W U fifi ft *> o coNtt<kJt^v/x 

w: a # lui « t *> * m 1 «> iL ± 9 ^ «v o-o *c a ;j s 

ii t > j£ ft fl'l »5 al» b *4 i» fl»J »* -n. ^ f f -r * d t 
ttii, 7 - b # L /e W M J: A <!: m « $i & 
i K »U *i 4 ^ K ik ^. VX O & i« 4 i* 1 1 «U ft 

j: * ^ tb -r o c <o y/x o iMt 5e hp ^> m n z> x 
± b n 3 * '* * - * 00 a )) 5 a Y / x <o « tt ^ ^» 



fl» £ tfSD <& t AS JL ft t § =» x-Xu-^OttttMttttlfc 
^ y/x o 2c <t 3? © A _h !?##<E-^3:m2i:r*o 
3 ^ u - (9) o u a- ^4 *?S ^ t 3 s ^ ~ 

.^KiniKsuoKiA^^a, is -< mm in t m&L& 
it £ © it m <o sl ± t> & % fit <t *s l"l ^ k: % & l 
?t « ^ k © ^ t y k Gai % as ttH ft t « 3£ u -c ttl 2) 
0 w w: a: a ^ # « # ^ tb tj l tu 7j ini m 03 n y ^ 
- m 23 4 f © ©nw ffi ^ * lis 2i & o 

m 3 ta « * ^ w © ««J © * ft tw t v -r o m 2 ^1 £ 
fsj u a* M n isj l: ^ t » 5 a * © isi w «t -r ^>o 
^ 3 w x n x 3 r- it to si lyi W (4) © ^ t k ^ ^ ^ 

u - ^ (9) © fiti k: , ® <d m hj t & m 2 © 32: Ji t> 
^ m sn 03 * w a 5 a x r> . s f- & it to m \® &A>b 

© iaf -9 ^: A 2j U x J T 1fc ^ a /c a e u ^ a. © .fe 
4 mt UP A ± D fcttlls Us => y ^ ^ - * 1») W: 
2 © £ ± J? ftfc Ul Stl 03 "b © A ^ 4r A 1) L T . X A 
<k -t > © &_ m & it K & « 5 * l * x 5> x & Se 
BU ftS <h It « L T A B -< a. <d ft it & ® S m m % 
kl K it t § A K u-^^^±5^^1I^ttt32i^* 



i 5 k: ^ a -c ^ o 

*ftmn&±<D£ *> K a e ^ ^ ^ 4* Hi f'^ (i) 

t ^ & *K it j/. ± 5 ik % ^ ILS KtJ t») <fc 7>> ^ « l£U 

ib >y> J, ^ Ui f» h © ^ -< ^ *rn 4^ ^- t El 

ft»ifc&:fc.i:P£ « flt^t ft* to ^ ^ 

isj i$ 5£ y-: l it t & k j; ^ ^' 4^ ^ »i fea 
M K m 1) -T *> T ^ K l«l W 00 sftti" tUOTf^, 

M is flift ^ i?; ^ © w % -. mm itofotii z a k t -?x 
*t -r -6 / <f x x & fli >e its ») a* < , * / c x it 

t9-^t©*»W**CX&l««bft54jac<, L 
rt» flH # 4 M » f» iK T *» ^> o * /fc l» ffi'K iVl © W 
jgc K X h n ft -S 5£ «U Wi 4> eTHj ft 'i~ iot, 
m =t- *u tife Jb ^ iff. ictttJil?&c&4 s 'C£ & o 

. m Lfti © (Rj m 4 5Si IJN 

i m « it fiii b* t j: a ^ «* ^ © * * t»i 

u ^ a- © 5rj i^s r?«l , as a HlfrX tfW » Wtt^ ^. 
hji ©-ta^a^^^EifiW © 7°*? M x *>> z> 0 

UJ -fc ^ -V- (2) ■•■ 7' 'J T ^ 7' 

13) ■■■ £ ft S6 K i?l B «) *P *^ 1t to liil ft 
W ^ ft ft fit Isl Ki (6) • * 



-371- 



813^60- 79261(4) 

(7) - & flj c£ l«l HI 18) - fltj # # 




% I HI 



I g 

— — ==L4 



3 y^y-? | ~9 



-8 



Mil 



I 7y KB188-M 1 
I $ BI Sfr 1—19 

»2| 




w ^5 



3 



i 



lO- jj va-u-TH ^^ 



£30 



-372- 



